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OO (57) Abstract: A fine air bubble generator capable of preventing the clogging of reactants and waste materials by producing a 
large amount of fine air bubbles in the water of water tanks, pools, rivers, lakes and marshes, or dams, in the water (sea water) of 
1^ cultivating ponds, coastal farms, or fresh fish carriers, or in the liquid of air-liquid reaction vessels in chemical plants and a fine air 
^ bubble generating device capable of providing an excellent productivity by efficiently producing a large amount of fine air bubbles; 

the fine air bubble generator (1), comprising a generator body (la) having a hollow part formed generally in rotation symmetry, an 
^ air-liquid inlet hole (Ic) opened in the peripheral wail part of the generator body (la) in a tangential direction, and air-liquid blowing 
O ^oles (Id) provided in the generator body in the direction of the rotation symmary axis of the hollow part 
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□ 2 2 b^:^-r?>?«ft'*">:7\ 2 2 c f^r^S'^':^- > ^ 2 2 OtlRai^. 2 2 d{iBS?i. 

^2 2 c hitm^ntci'E—'^^. 2 2 ei±^-i^^2 2 dizm^^ti^mmt^m. 

7h^2 2 cizmT^'E-^. 2 2 f tt^-^ 2 2 e (DmmMiizMm^ tltcz ^ >^ 

^.2 2 gii^4'5i<>r2 2®i!R3ia2 2 a.izmm'^mx-r^^t^^±-t^:^ 
2 3y:±^<ii*s^gff >}^->r2 2<z)ttmp2 2b^::^^^^nfe^^ttmw^ 2 4 



27 



wo 01/097958 



PCT/JPOl/05411 



2 2 e 2 2 f dsmfef S 1 8 

h l/-:^2 2 g^)^TnsaP2 2 a^f)?S5i^2 2 c Icl^tvai^tL^o iSSi52.^2 

2 ciz^xi^r^mmtniti^a 2 2 b^e)mMttm^2 3 F^t:^±m^n^ ^(Dmi^ 

^#:*J^ll^^2 4**e>MflE^2 5tc^^At-€»l^s M£E^2 5 (Df^^mt'^mm 2 
P 2 2 a{^f■3£^cBBig^nTV^S®t?^ 2 2 f <Dm^±iiz x^M&±i%m 

ig^3iP2 2 a.^mtWL7h^2 2 ctz^AU 2 2 f {c: J; D $)€>gJ^M 

5fem»*f'^^n^*se)N ^?sttiiJW2 3t35ftx-rso M?^^g^^ji:> M^sttmi^ 

^e>t3, Cl®^tf:^>r2 2^ai7jc^^:0'bT^t!fiS2?>JU:iBMbT> jI:?^-^^ 
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(3) MB^2 5i^m^yi-^>r2 2(DWL7hn 2 2 aft?£l;iiBI9;^nT V^ 

(5) M't'7J<>r2 2©>r 2 2 f ©infers ifi^^JM-r^®!?. 

(6) r'S4'7^">r2 2 ©2 2 c J3l*|5c©Mm?S^^^ 1 SiBig bT^ ^«©^ 

t>K mm<Dmm2 7im5iztm(DmmMm^^m^m\.^x'hmmizmm'Rsmx-;^ 

S o 

i^mmcomm a 43 it s ^ t ^ > m >k > r © sp^^ei r- & § o 

m 1 0:RtJf|a 1 1 ^z^\,^x^ 2 a aJd::ii:5'5}f>r^^?t4' '}<>:7°2 8©±^{c 

m^^nm.^n 2 a b;st>'p±mp 28c ^m-r^^TmM^. 2 a dfiJ^T^jgiM 

gP2 8 a©m»J^> 2 a ett^-iS^ 2 2 e ©i^tcgl^m bfeIll^ilJ::@E^^nfe 

^mbTv^fe;^JS. 2|s:^iKg©fl^^8 ^3*5^,^T^i±7^:R^JfT:>^^3^mb■r^.^§o 

2 9(iTMiJ3?)^J^T3^mg|5 2 a a.(Dm.7ha 2 8 b (3^M^n±»JJ©liPTO 
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mmt^rcfsb<D3::-Tmm.s^. 3 i\±±mmi^^T7ti>y'mmw.^^->y2 scout 
q±m^2 3p«3®^a^«ii^'rso 

T 0® ^#,^ b ^ ^5 e> ^ ^ -r § o 

^-iJ' 2 2 e^^igfil^^^. ?S4»'t?>7-2 2CD>r >^-^ 2 2 f ^^lilte-rsfcs 
SO^^Ji:^ h I/— :^2 2 E^^xmkU2 2 e.fs^hmhM2 2 o\iZ.m*^^ih 
Sti-So mSbM2 2 ct:i^Ab;feft#(iP±mP 2 2 b ^>Mr^P±|±5M 2 3 p«gi::tlt 
m^ti^ c©?S#:cDF^®-^{d:^9>il^^2 4^i^T^£EW2 Stc^A^So 

^fe^ ^S#::Jj5^il^^2 4*>e>Affi^2 5l3^X-rsi^. SEE^ 2 5 CDP«ilg?±^ 

tfes :ftJEm2 5<Z)T^{ilO|gP^{ii!Ran 2 2 a<^7^{;:lBig^nTV>^® 
2 2 f ®igi3i:tft:j;S^flE:t»*)^^1-So 
-:)^. .az7'4<>7-^M^a*5i<>r2 SCD'T 2 8 e 2 2 e®[ilfe 

:1^>r2 8s ^2®mi$:#A^3 1 ^,^TMi£^2 5P«3tc^A-r5o 

cne>6D^JEE±i;Rr>*3i7'5tf>r2 8tc<tSD±m;tj(::<fc Ds ^ l®m#:#AW2 
9s j:T3gimgP2 8 as S2©^#:^Xm3 1 :StK5^:ii y ^n;i/:7^2 8 f ^J^T 
ftJE^2 5f^t3^^*:*sigiV^ai*nM#:ic?gAbs ^WM^m.l^^'^^fi-ho n^L 
m.-^m±. AJE^2 5>iP^Bit^P2 2 a^)gTPJfc32.^2 2 ctz^Abs 
2 2 f icJ: t)^S«ig^^^j|ffl:fem^a*sf^^n^*^*e.s m?SB±m^2 3tC^A-r^o 
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( 1 ) J:^TpglMaJ2 8 aCD-r 2 8 e^^s ?gc4>>}?>7-2 2©^:-^$^ 2 2 e CD 

(2) ^tem2 4>(pe>MiEW2 5-^<Di^m(Dm<hRU-( 2 2 f 

in;t. 3::T^>r^M?S+^>'r2 8CDiS52.;t7{3j; »)^#:^^HW2 5 F^Jc^X 

(3) 2 2 f tc j:5fti£;b;St>':i^T4^>r*M?S4'4t>^2 8 (Dm.^\tl 

•S o 
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(^siicm^i 0) 

m 1 3 t j3V^T. 4 0 1 0(DM%m^&ms 4 1 i±ia&ll]fe^^l55 

nfe^M#A?L^ 4 3ttM^#X?L4 2{3^i^^n^m^S^Af^> 44^ 4 5 
^#:4 1 ®IlI^^?(5#cD5fe:&i^{l!|{::^ti-etig|P bfe^^gitm?Ls 4 6 ^i:^^g^ft 

fe^Mi!iitl?L4 4> 4 5 4 6 CD^Jft 0 2 . ^ 1 ^ -a-T S 

dCTiix Mf4a5cD:^Jg^ 1 ^4 0~7 5m©l5iai: bT^ :^Jg6> 2^100 
~ 1 6 Ojg®$5fflh b-CV>^o 

mm.^m.i^<Dm.nit±i^}ivxs :^jg®/>^v^7^®mr-gi!tm?L4 sfjio^n/?)^*^ 

i^ti^x. %mmtii^4 5miz:^m\i.^wrz'^xmm.m^m.i^^f&m^ ^ ^ t 
m$mnu4 Qiz^id^M&commizm^x. ^nmmtii^4 4^ .4 5 
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CDS'hSd 2s d 1 t^^mom^mT) h(Dit (d l/DXttd Z/B) 

(3) llia)I^Stta)M{i|{-m?Si!Sm?L4 4s 4 5 ^IBSbTV^SCD-^s ^tl^n 

(4) ^»ii4g|5 4 6Jc*5{t^^ig®ii^{3ijP;tTs #M^Si^m?L4 4s 4 5 

^14 (b) \±^<Dmnmx^^. mi a (c) },±^(oiEmmx^^o 

E14(3:i5VATs 1 0 lttr-;i/-^ff^«^^©7jC-^^7Ks 



33 



wo 01/097958 



PCT/JP01/0S411 



3 10 2 (omm(D'^mzmm:^\^i^mmm^^titc%mmxm. i o 4 
mi 0 2(Dmmy3^^mu-^tir^mmxmi o 3<Dm>mmx^i. lo 5i±m 

#: 1 0 2 (Dnrnmia^ 105 co^mmcDT&mizm^mx 3 ^^jms^is^tij^^^ 
7°^^^^^ 10 7 itmmmm^i 105 ©^jf^t^-^ fe?F^>K©iijggp 107 aifm. 
wtmrnifii 0 5izmmi 0 5 a^ift-vrM^^timi^^i 0 7 a-iy^^wcmmzm 
m^nt^mm^i 0 7b3bs^i'yr^i#giJi 0 eiz:^i^miz^r)^M^fircW\M 

, ilnfc:<fcD^ mm^ioi alt. mm^i 0 1 hcDm^cDn^mmi^xmiai:^ 

l^i^m^m-r^o ctiKiJJ&DTP^Ig^l 0 5 aCD:;^#$*J^>fb-r-5o j^s M^gp 1 
0 7 b^qJB^4^^^T'ff^^b^V^m'^^)^?>y^)Ss ClCDm^til^^gPl O 7a;^^'iij 

V l±mmm>m.^^m 1 O lrt^i^Ell|-r^M^gM-^^f*©M^*:i::#<lR)iC^;bl::J: 

mx^^^^h. c<D%mn^nm^. mi o 2(Dp^M®t3?&-pT;^iiib^b< 
tcDitmcDmzx-oXs mi^izitM'Mafim^. m^izitM:ijt^m^. MEtm 

vmm-^n^o c:®ftiE$ftVtc:J:?)=^^yrgpi 0 7^mi 0 2i*i{3iK§lb 
^1-5:^3 Sfes =^r^ ^^rgp 1 0 7©^i§gP 1 0 7 b(in"A#:^®qT 
^^4*^3^T'ff^^^nTV^^CDT•^ l^^ffBl 0 7 ads^Mittai?Ll 0 5^«^<J;o 
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nT&rmmMmtmzKtu^s ^^^y^i o lom^^i o 7 ahj?b-^^>K 
:^mm(Dmmi lK:^5v^T^i^ mr-^ismai o 5<Dmm<Dmm±. ^i^i 

o 

CDT ([I]teb:^f:V^(DT") s i^lsl^d^ ^ ^ 1 0 7 ©l^^gP 1 0 7 ailCDP^tC 

(2) ^^^yrgPl 0 7CDMtS§Pl 0 7 b{^qT1^i4$t3fS4*(»e)>fe?)CDT-^^gP 1 0 
7 a{d:MJE$lfiV(Cct Dm?Si|tm?L 1 0 5:^\aHzm^\^ fis ^mmtii^Ll 0 5t^^ 

(3) m^HtmJLl 0 5®^gpcDff^>K;ip\ m^^l 0 7 aCD^^Btc-^tD-a-r^^: 

1 0 2cDp^mz\^te>^xmmvrcm^^m\yr\^^^(Dx. 107 ad^^jE 
$^y\cm\^nrcmi^mmi 0 5 a*jj:i3$^<5&j d> ^?gi!tm?Li 0 5**e>i«m 
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(5) ®Mi 0 7 h^±^^m^umi^?^^^<DXT. >j^>rcDttmflE-^m^s#A?L 

(6) m,WLm'^m.^(omij^mm-r^^i-f'^. M?s®¥±&&g^ig^t?§So 

(7) M<Dmi^^^^^yy^i^^-ox^mvxh^:^>rclsb. M&m.<Dmmtfim^h 

mM(Dmmi 2) 

mi 6 (a) liimmmmi 2iz^i.-j-^nmM,mm^^(Dmumx^\). mi 

6 (b) ^±^(DSgBiEM^T'^t)^ 13 16 (c) t^^cOWM^mx^ 

EI 1 6 ^c:}3v^■r^ 1 0 6 ti^^e^ ,^ ir^j^gp, i o 7{d:@^:3e^ >y :7-gp, 107 

;^^(Dxm~(Dn^^n\yX^(Dmm^'^^-r^o 

mmcDm-m i 2{c:}3{t§^i^m^a^^^s 1 2 2it^m^i!fi^m^mzm^'^x 

{3iBiS@S^tifem?S#A@^ 1 2 4ii^#:l 2 2 ® ct^P^gPtz^J^^^lRltciIlP^ 

n:fe:^f-&#Am 1 2 3 CDm?g#X?U 12 5 12 2 

mMitmfU 12 5 aiil^^^l 0 7 a®ffl®^^Mi!tm?L 1 2 5©?it^i:®P^ 

mxi&^o 

(DMrnmH^Jll 2 5\zmM^^ ^yy^ 1 0 7 i^it^^x\^>^jkiz.$)^o 
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M^SS-a-^tii^A^^Js §1^1 2 2cDM^gP}::0^^Hfe^?g[i!tm?Ll 2 5{BiJ-\=S- 

m^s m,mzi-imMi^m^. ^s.my^mm^n^o M&m'Wi^^>omm(Dm 

^^^'^yymi 0 KDrnmmi O 7 a<£^#:l 2 2F«3{3iS5lbJ:^2i-rS;b*5ifr 
^fes H^^^^j/T-^ 1 0 7®MKgBl 0 7 b{d;qT^i4#*4T'?f$^^nTV> 

S©T's 1^^^ 10 7a ;?)^*mr«m?L 1 25^m^X^ bT^Pt 1 2 5 a /{)^^ 

Sl^tSo 2 2[^©MM?g^^#:{is 2 2 ©i^MStc^&oTife 

HI L%mmmi 125 jcTg-c? < j^onxx i^iiisiijgdsM < t) > m^si!sm?L 1 2 
5<r7&'r^t^mMmum:kttf:f), m^^^^y^i 0 7cD^^a5i 0 7 ai:*?b 

m?Li 2 5iH!i®ffl®^ssiiib^dS5)iftmt-§m?^?i^^#h©p^^ffii^ • mm^ 
ni^t^^MMiy. ^monm^^tvxmi^i 2 2®i^]^t:^is^tifemmi!tm 

(1) 1 2 2 2t::{±. ^^S#A?L 1 2 4 ^t+^iii^^ bt 

mi 2 2®M<iij(::mmtitm?Li 2 5i^mm^irix\,\^<D'^^ ^^mo^mmM^^ 
immmmi 3) 
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8 (b) {A-eoiEMia-^fe t)> 018 (c) ii^(DmmmX'^^o 

h mm(D % ® § cD-e |B|— cD^f bT ^©iiHj<^#iB§-r ^ o 
mmmm 1 3 iz^if^mmMmm&m. 1 3 2 (i:4'iiit::™^^®jLgp 132c 

^m-r^-^^l 3 2 a^=S->^©M?^i®m?Ll 2 SJ^^i^^-^T^^I 3 2 aCDM 
3 2b©^^&^'*l 2 2 tjfi^S^bT#>l^:7l/— A 1 3 2 ^laiST j^^^fe 

1 3 3i±-mmifi^^ 13 2 a®?Las 13 2 c izM^^ timmmnfiMWim 
m?Li 2 5jraiis^n^§pi 3 2 a^M?sitm?Li 2 5 i^o^-e^a&ni^ist^ 

gPl 3 Sifimmt^atiZ^^X^^r 3 3 ^M?«m?Ll 2 5 h<Dmm 

1 2 5 bds^YbfSo :3pi.yrSPl 3 3tt. ^fifeMJigM-^^^:JAIK^ 
A-^^^O^M^^®MT«i!t mi- § ?St#:-^MJEi&OJ£;b ;t n 5 O 

J-:;l±®J;^ic«j5SG^nfelliffecDm^l 3i3:fei:^-§^^a^?a^^^icoi>Ts 



m,mmiH^i 125 izmr^ ^x(Dmi'^i±mM(DmPM 1 2 tmm^jt(Dx. ^(omm 
^i*:i 2 2n^mmr^nmm^m.i;^}izii\)^Bmxi:^w^^^n^h. n^m 

X{3 i D^*-;i/>K®=^i'^^rgp 13 3 2 2 F^l^l^^l b ct ^ a: "T § 

*7fe. ^-^yrgPl 3 3{i#gpl 3 2a^m^^i!tmJLl 2 5^<Z>P^:&#«jg 
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Pt 1 2 5 ht^m^^o 

{A. y 1 3 3 i:m?Sltm?Ll 2 5 h0^6D^Pg55)S^<bb:feV^CD-e^^7jC 

^yrgpi 3 3tiiiife^-a-e)nso — ^'f*:! 2 2 \^(DM.mm-^mm±. m^i 
2 2 (Di^mi,:im-Dxmm\^-^j^i^ ^nmrna^ji 1 2 5i,z7&-^<iz^tix. MMMm 

?i^m#:^ll]tebTV^5=^■^ y rgp 1 3 3a)ffl®2;®^?£jE|g ■ lfSff^n^*s^ 

Mj^b. '$'m<DWLmumtvi:mi^i 2 2(Dmmizmm^tirci^mmm^ii 2 5 

bT^ ^tltCi D^^acDfig^^MT-So 

:fe:fe\ 3 3t%mmtiiiii 2 5 t(Dmm^miEmizm^\^x^ < 

( 1 ) rgp 13 3 {iM?gntm?L 12 5 13 2 a J: ODf^tr^liJs 0^ 

^^izmm^tiX\^^^(DX. MffilfiXtz J: rgp 1 3 3 (±^?^i^tB?Ll 2 

5;5r|qliC^l&br^Pt 1 2 5 b^&s^* :^?gi©m?L 1 2 5 *^?)iJtm-r'5^#:tt^ 

(2) ^#:l 2 2 p^lzW^m^W.^t^m.XVX\,^ ^miis ^yy^l 3 3i±M. 
^t^n^(DT•^ Ml 3 2 a-^M^Si!tm?Ll 2 5 izmmT^Ci t.m3itA.^t3t < 

. mnvi,z<<^ mxmzmn^o 

(3) mmm.mm^mi 3 lomi^i 2 2izii±. mmmx^i 2 A^^iC^hi^x 
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o 

mmcDmm 1 4 ^ mmmm 1 5 ) 

. 02 0 (b) it^(Dm'mm-v^'D. m2 i{±mmmmi 5(D^m^(Dmm% 
02 otl:fel^T. 2 0 ii±mm<Dw^m 1 4iz^i-f:h^m^i^m^^titzmmM 

mm^m. 2 0 2{i^WiJ/?pe.BuMi-f6l;?PoTlR^-r2.IB&P3il^ff^t^®4'^^ 

s 2 0 3i±^i^2 0 2(Dmm^ (HgP) tc^tg^n 
(^SSgntmJL) s 2 0 4 a.i±m^2 0 2 ©^Mtc^^^lqjfdllP 
^nfe^r«^A?L (^mmit-mx^) . 2 O 4 b {d:M^g#A?L 2 0 4a K^M b 

> 2 0 5{±tugp{l!|y{)S^#:2 0 2 ©mM®F*JgPi-iBiS^n^gP{i!l*> e> BuSgg^t:: Iql 
tf^^XiUM-r^B^-^ma^HtzP^^yf y<Jl^3. 2 0 6tt|*l^yX;i/gP 2 0 5 CD 
BU^g|5{;iPgP#nfe-^>;i!tm?L> 2 0 6 aliF^gpy X;i/gP2 0 5®^^t3P3f^)K 
fcff^^^nfel^gP^'^aSs 2 0 7 a(iF^gP4'^gP2 0 6 aJ-mrt#A?L2 0 4 a 

}im-:&^(Dmu:&]^izmn^nrz-}kmii^mAfL. 2 0 7 b {i - i>:?g#:^A?L 

2 0 7 at3^^albTSBBS^nfc-^>:^#:SAW^ 2 0 8ttl*lgP«+'^gP2 0 6 aiO 

mm-r^^oizmi^2 0 2izl±^(D\Hmz. l^^yX;i'^2 0 5Sy^\ f^gp* 
^gP2 0 6 a^ :^^?g^*:#Am2 0 7 bi:^ii^;feiS!llI^^^a5s P^^^X;!/^ 
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2 0 9 i^mmcomm 1 5 iz^{ir^^m%i^^s.mu. 2 1 0 {^usaz^p 210a 
i:titmp2 1 0 h h^mv^mmmii^^mi^2 0 2p^i^m^7kti^m7f^>rs 2 

m2 0 4 bi3gE^^nfe^4^{i!ip±m^s 2 1 2{±t^{I'J;J)^^^'K>7-2 1 o(Dm. 

5iP2 1 0 adlgE^^nfe^WJUSji^s 2 1 3{±-m3&5|^gP^X;Vg|5m#:gl!R 
?L2 0 8{c^i^^n#^3?)S^m4»^T?IIP^nfeM#:Sl!SWs 2 1 4tti®?iP2 

1 4 ahttmP2 1 4bh^^U-MiJrt#:*l^^yX;i/gP2 0 5 f^tdj^ jAtf 
z:^7}<>rs 2 1 5Ji±^l^iliJ;?)S-^4,->r2 14®P±mP2 1 4hizmm^tir 

mmt^=.}kmi^mxm 2 o 7bicgej^$nfc-^*:fflijp±mWs 2 1 e tiT^^iiij&szi 

Ei 2 2 ^C^5V^T^ 2 0 1 2 0 2 2 0 3 {i^rtilim 

?Ls 2 0 4 a(i5fe«SS«:^A?Lx 2 0 4 b{i^^iSE#:^AW. 2 0 

2 0 6iiz:^^i!tm?U 2 0 7 a {i" A?L. 2 0 7 b ti" 
Xm. 2 0 SttF^gM X;i/gpm#:gDi^?L-??fe Ds ^tl^ti® 2 0 hH^O^jCDT- 
CDJ^-^fcti^r^/V. -fb^Sli&ODi^-^t±S0?!j^ (HCN. HCl, SOjs NO 
2^) #;^)5fflv^e)n§o 

2 1 8{±li#:2 0 2P^-\ftAbctd ^-r§M£Er«^^i*^2 0 2^-NPtm^n§ 
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■^syy2 1 4. -^fl!lP±mW2 1 5 ^^Ts -^?g{i^#A^2 0 7 b;Jj>^P«ggpy 

x;i/gp2 0 ^n^^mmzmxv. m.m\^uM-^ni3:i:^ (b~^mti^^2 o 6iiij-\ 

##A?L2 0 8;?)^5>-^):i!im?L2 0 Q ^zis^nx^mmmm-^fi^o 

-ys. :5fei^^>r2 1 o^mm^'^^t. ^mmmm±. ^WJi!&5im2 i 2 
^ :$fe4s^^'>r2 1 0. :$fcsgii!intmw2 1 i^mx. ^mmi^mxm2 o 4b3(p^ 

mi^2 0 2rt-x3g^a^l::^Abs M[ilblR^^n:fei)S^,m^i!tm?L2 0 3ilij-x^ 

i^ibTV^<o #5#:2 0 2F^(3-^ntm?L2 0 6;b^e>5fei^f|iJr-^#:i:^|l];er[qI 

;bsl5l-®-^!j;{|iJr'S#:>t)S3(iA-r^o «r(Dl^.. ^i^2 0 2p^(D-dimmii^RXI^mm 

WLmz^±mlt^tlifm^. mmm(Dfpit^i:ii±M.BEi^m<<Dx. F«ugi5yx;«2 o 5 
mm^2 0 3 3?pe>^#:2 0 2m^mxi^^^ fr^±ii^m<o mi^2 0 2 

0 3ft3£t?^[l]?tJg^tJfEE±{i«^ai^ !9s :&ffir-Sh^b-^^««lh:fe§o ^iU 

mmi^Rx/-dimmmtMmm^Mi'f ^ izi^x. m,mmtii^L2 o 3®^gi5ft 

^inm#:i:cDJ^^gp^2 1 8X'mm^n^m(Dmmm.mtrj:'Dxm.mmm^2 o 
3*-e)ntm-rso 

^iii±cD ck o fc;^^^ nfe^iKDff^^ 1 4 (Dmmm.^^&mRV'^ti^m^ tern 

o 

(1) -^^i!ftm?L2 0 6*^^ll#:2 0 2 p«3-\. ZL^mmi^t^m.M\^^Jii^ (^mxiT 
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(2) -^itim?L2 0 6*^e,^ft2 0 2i^-\. -dimm^t^mmi^-^j^if ^MAT 

(3) m^M«iii5>'^';^r2 1 i^mm-r^^tiz^i:), mmzmx-t^m,^& 

(4) mm%x^(D^&m^i o o//mWTfc> mi^'pm.i^cDmxA^mmMm^m 

(6) l*lgpyX;i/SPm#:SlS?L2 0 8:^pe,M•^^:^5|giV^52,Sn€>C5T^ ?§7jcfc:;^V> 

(7) Mii^SPiiW2 1 3^^mi-lli!(bfet)s m^ilf^^M\^<ltR}i^^^:7. 
im^^. C02. HCl. HCN. SO2. COCI2. 7 ^^/^'Tb^tJ**::^^ 

(ll)7^->r210s 21 4<&^bT#<®®M®?^i*:^mi*:^-Jgt?g-&-r 

(mmommi mmcDmmi 7) 
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m23 (a) i±mm(Dmmi 6i,z:i5iif^^m^^m^^o:)mum-^^^s mz 

3 (b) {i^O^SElT'^^o 

^2 3l::43^/^T^ 2 0 2 i±m> 2 0 3itm.mmm^. 2 0 4 a.i±^mm<$-m 

A?Lx 2 0 Ahii^mmi^mxm. 2 O 5{iF*ggpyX;vgp. 2 0 e «:zi^ntai?L 
. 2 0 7 a{i-<^r«#:#A?Ls 2 0 7 b {i-<'»#;^X^"efe D s 

2 2 1 {i||JH6®JF^^ 1 6 Jzjolt S^^J^^?Slg^§lT'^ 

6l3i5lt§l^iBm^a^:*il2 2 1 5i)J|^McDfl^^ 1 4t3*5{tS0 

ffl^^^^fl2 0 1 tmtii^}^l±. i^gi5yx;i/g|5 2 0 5 ©mgPl-rt^^X;vgi5^ 

@ ISJL 2 0 8 d^^c i^T- ^ § o 

1212 4 {cj5V>Ts 2 1 0ii^$g4^>rs 2 10attig^3liP. 2 10biiP±mP 

s 2 1 1 {i^Mttm^s 2 1 2i±mmmi2^'^s 2 1 4{i-^^>r. 214 

atiigi^iPs 2 1 4b{±P±mDs 2 1 di^zL^&HM^mm^ 2 1 6 «3i>:{ffi|ig^3i^ 
^ 2 1 7 (im#:^«^iS/Vl/:^^ 2 2 1 tiUJIgcDff^Sg 1 6 iz^if ^^m^m%& 

2 2 2 i^mmcomm 1 1 i.z^\-f ^wm%^%^miU. 223 \±—nmi^~d^m 
m^^mmtm-^^jkit^ mi^^mm2 2 3t^z:^:^mmjKm2 1 eiz^m^nr 

— i>j7K>7*2 1 4^®i!i^-^€»^^ z:^>riffiIi®5&W 2 1 6fy^^-dimmi^i^m.7^ 
P 2 1 4 a>?pe>-^>}<>r 2 1 4 P«gJ3PJ^V^i2.*n§o CC!)!^, — ^{IPi^jiW 2 1 
6®^#:gl®^2 2 3 h©^^g|5^C:j3l^T^ m#^Siam2 2 3 ^ "^JJiaiiajAW 
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2 1 6-\. m:^ifi^^mmi^(Dm^m.hvx^m^ti. r.:&:mmm±m,mm^m. 

2 0 SF^fc^Af^o 
l^s §l#:2 0 2^tFF^^y 2 0 5 I^CDS!jft(i|IMCD?f^S 1 4tmm(D'b 

) Tim (10) (Di'^mizm^. i>xy(oj:^ti^<'^mm^^n^o 

(1) Mf*SM2 2 3{i-^{i|DjS^3im2 1 Gifzmm^nx^^s i^gpy XVt/gP 

^Kmm'^^7kmmmmi^m\^^^m'^. ^s^^>r2 i p-^-^j!:^>r2 i 4® 

ON/OF F^^tc:^grtt:iajE5b5aoTV^Ts «S#:d^'3i^:^UT 
<t tJ S IS ^ t) ill- C h V^ o 

(2) =id!.mmi$-\^i^mx\^rc^mt. -<^^>r2 1 4i*]-e^>^^t3<fct)s 

(mm(Dmm 1 8. mmcomm 1 9 ) 

0 2 5 (a) 8l;i*5ltSMm?a^^i5®f4mEl-??feDs 1212 

5 (b) \±^(Dmmmx^^o 

0 2 5 ^c::feV^T^ 2 0 2 2 0 3 ii^^gBtmfLs 2 0 4 a.\-^9cmm.i^m 

A?L> 2 0 4b {i^4Sm#:#A^. 2 0 5 ^ X;vgPs 2 0 6 lizi^ntaifL 

2 3 1 {i:|^J!g©?F$^ 1 8 liz.iQ\1r :h^m^(Dmmn.^^&m. 2 3 2 bttF^^y 
X;i/g|S2 0 5®^$PiaiJc:m^g#X^2 0 4 b i:5gfr:?&ipjcD^J^;^lPlK:|lP^nfe - 
^?g#:#A?L 2 3 2 a (II|2 7#b^) tc^ii bTi3iS^tlfez:^r-^#:#AWT'2fe 

^ o 
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^^a^^^2 0 1 tm-^£^}^i±^ — ^fe^#:#X^2 3 2 b®-^>:^S#:#A?L2 3 
2 a*J^^^^#AW2 0 4 bCD^Sg«i^i*:#A?L2 0 4 a < 

iRi n □ ^ n T* s o 

0 2 6 },±mM(Dmm l 9 i;:*5tt-50iiBMYa^:£^g®=li^III-rfe^o 
02 6^^:*;v^T^ 2 0 2(i^#:s 2 0 3 Ji^^Ptm?U 2 0 4b{i^S^^^# 
X^x 2 0 5Jd:i^^y X;i/gP> 2 0 8li±\^^y XJV^m^l^mi. 2 10lii^m 
^■yy". 2 10 atiDi^aiP, 2 1 Ob^iB±mP^ 2 1 m^^^ffliJtttB^x 212 
tt5fe^iiU!S52i^> 2 1 3ld:m^eiia^s 2 1 4(i-^4^>rs 2 14 a{d:nmP 
. 2 1 4bttRtmP> 2 1 5ii-^ffl!jP±mWs 2 1 6 {i-^dlllg^jim. 2 1 7 

ni^mmmm^'^)^^-^. 231 1 s i,z:3$\-f^'^m^(DWim^m^s.m 

. 2 3 2 b}izi^r^#:^A^T«$) Dx 2 1 XttEl 2 5 fclBl^tO^®^ 

2 3 3 {iHMoff^^ 1 9 iz^iif^ummmm^mmi^^^o 

m 2 7 {3i^V^T. 202 2 0 3 (iM^gBttBJLs 2 0 4 a(i^Sgg^#:^ 

A?L> 2 0 4 b 2 0 5 {ip«3gpy X;i/|S|5x 2 0 6 ttz:^i!tm?L 

s 2 0 8 iil^l^y X;vgU^#:gi®?Lx 2 3 1 \ili^m^(DmSi%^%^^. 2 3 2 
aJi-<!^Mi*:^A?L^ 2 3 2 b iiZL^^Mf^^AmT^ D s Cin e>(iEl 2 5 ^(1^ 

^^4<>r2 1 4 —Ammmt. -M#3i^2 i 6s 

r^>r2 1 4. -i>:iB!||J±mm2 1 5^^Ts -iJcr-S^^^A^ 2 3 2b]i^^F«3^y 
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-13. :$feSSJi^>r2 1 0 ^®i&^-B-€>^s ^WJr'S^a:^ ^igiiiKa2.^2 1 2 

. %n^^>r2 1 Os ^ii{DP±m^2 1 i^mx. %^m.w-mxm2 o 4 bAf>e> 

2 0 3ilO-N5^»UT V><o tfes ^#:2 0 2 I^tc - ^i!tm?L 2 0 6 Af>e>Sfe|il^iq] 

— <^i!ttB?L2 0 6ft?fi®^SMrt^J-{i:. P^SM X;i/gR 2 0 5 F«3® AfiElftY^:: 
J: — i:5iJi«m?L2 0 6;{)^e)l^^yX;i/g|5 2 0 5 n^MXX^^^ ht^±i^% < 

m?L2o Qn^-nuuMm-^xim^i^WLXhtji^ . ^m^^^wx^-^o^mhtii^ 

TF^gpy X;i/gP 2 0 5(Dil^km\h^2 0 6;{Pe)l«mb^iiM?tf*^?g^^tvfe^ 

. ii^*:2 0 2(DmM.m^^2 0 3 3?pe>i!tm-r 

^^tLfeMi*:{i-^^«im?L2 0 6*^^it^*:2 0 2i*i'N^iAbfe^^C3ma^?a^ 

iiim?L2 0 3iy^^m\!&r^o cfcoTx ^#^2 0 2 StJ^I^BPy XJl/gP 2 0 5 
(2) m#:^^«liti>'^V^X2 1 7 ^^tif -5 i: J: ^3 , — ^{fflr-g^^t^MA-r S 
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(5) %i^Btf&m2 1 3^::^mt:ll^ftbfe*). umt-T ^m.iUi) h <\±J^Ji^^iJX 
mn-£s COgs HCl, HCNs SOzs COCl^. :7 ^y^^b-^t)**:^^ 
ffe®Mj;&:ti^;^) {3ge^1-§;^'ttT'?S#:J3^#:^l®JRs& U<^±^i;&^-^■-g.^li:^>'T• 
(8) m-^^mmma^cDi^m.'pmMM.. ^simicjj&ct. ftiicDM^^^A^i^^ 
immmm 2 0 s mmmm 2 1 ) 

.8 (b) {i^®^®EIt"^§o 

2 8 {C:}3VNTs 2 0 2 tt^^is 2 0 3 {Am^3i«!ftttl?Ls 2 0 4 aii^^mUi^m 
A?Ls 2 0 4btt^ig^^#:#AW> 2 0 5 2 0 6 Ji-i^PttHJL 

. 2 3 2 eiit~m0.^mX7U 2 3 2 b {i-^r-^^iaiAWT-fe D . dti^i^mM 
(DMMl 8 i:|5l^£D*)©^®-e|5l— ©^-^^fTj-Ur^®iiB^&#l8&t-:So 
2 4 1 i±mM<DmM 2 0 {343lt -S^SlJimT^^^^T'^ 5o 

mm(Dmm2 o^^},i-^mm%^^^m2 4 i*s^;m®?F^^i 8^3:^3{t§^j^ 

nx^^^m2 3 1 i^^yx;ug5 2 0 5omgPfc:p^^yx;i/gp^#: 

Sl!R?L2 0 8^'^l^;^■^?feSo 
®2 9\±mM(Dmm2 lK:*;ltS^^^?S%^^g®^^glT$>So 
0 2 9 ^3 43V^T^ 2 0 2 \±mi^^ . 2 0 3?im?^iftm?Ls 2 0 4 bi±5fc4S5^#:^ 

AWs 2 0 5«P«3g|5yX;i/a5s 2 3 2 b {i-^?^#:#A^. 2 1 Oi±9c^^^>y 
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. 2 1 0 a{iiK52.Ps 2 10bttttmP^ 2 1 1 y:^i^{lijttm^. 2 1 2 ii^i^ 
0m72,ms 2 1 4 {i-^^>r. 2 14 aid:D^3Xp, 2 1 4b{iq±mPs 2 15 

o 

2 4 2 i-^mmmm 2 1 iz^if :hMm.m^^mm. 243 j^-^gfflijjfj^^-^jjfflij 
mm(Dmm 2 1 1:: 45 it s 242 t^mmcomm 1 9 1 ^5 it ^gc 

Iffl^^^^^g2 3 3 p«g§isy X;i/g|5 2 0 5 ®^gRi3 F*ggR y X;v^ 

m#:eijR?L2 0 8>{)S75:<, m#:@l!&m2 4 3 2 1 Qizmm^tlX 

J: V \zmm^nt^mm(DMm 2 0 fc*5it sm^^^a^^t^^fetjf^n^&^i 

-^7}<>r2 1 4^M^-y-§hs -^{IPJ^3&^2 1 6;?pe>-»ilrt^$:«3i 
P2 1 4a^^T— ^;K>r2 1 4 F*I tPi^V^3i^nSo -mM&T^m 2 

^■H-f) m?S;{)Sl!Sf[^n^3{p'e)f!±mP2 1 4b*^e)ll±m^nF«3gByX;i/ 

i^s ^#:2 0 2Rm^^X;V^2 0 5 F«36[)$S#©i&ff tt^ mMcoBm 1 8, 

( 1 ) m.i^mRm2 4 3tt-ij;;ii!jig^3i^2 1 6 i^mm^ tix ^ . p^^yxjvm 
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(^JteOff^^ 2 2 . ^ifiO^^^ 2 3 ) 

mm(Dmm2 2K^\,f:i>mmMm^&^JSi.n^ti^m^tcimM(Dmm2 siz^ 
mso (a) i,±mM<Dmm2 2i^^if^^m^(Dmm%x^^SE^(DUum-^& 

^3^ mso (b) i±^©^®0-^2feSo 
0 3 0 {c:*iV>T> 2 5 1 2 2 {3*5lt 2 5 2 « 

2 5 2®Hu^» (Ti^) i,zmm^rit^m.mmmi. 2 5 4 b{±fi^*:2 5 2©mgp 
ffi!i{c:^j^:&iqi{c:iip^tife^^s^A?L2 5 4 a.icmm.i^xmm^ntzm.mm'Xm 

s 2 5 5JiBffgPfflllA^^#:2 5 2 O^MiJ®f*I^fPl-BB^^n^M*»5>luW{-lRl 
*^oTlRm-r^i8&Ril^JF^t';^*-r ?)i^^^X;vgP. 2 5 6(iF*3^/X;V^|5 2 5 
5©|iii^g|5{3||P^tifc-i>;i!tm?U 2 5 7 b{±|^gpy X;!/^!? 2 5 Scom^Miz 
mmmX^2 5 4 ah3^:&fqI6Dgg^:?^lnItc|iP^nfe:zi>:M^^A?L2 5 7 a ( 

^2 5 5(Dm3m(D\Hmzmm^nm^mi3'^mm^iz\^ij>-^xuMT^mFim 

^fl^f^^W-r^H^y X;k 2 5 9{iH^>:yX;i/2 5 8 ©tuS^gpt^ig^nfeH 

i5!:i!tm?U 2 6 0b«H^yX;i/2 5 8 O^M!lK:-iji:M#:^A?L 2 5 7 a^l^I 

-:^\ai(Dm^:^\^i'^mn^tirz~d:mif^mx^2 6 o atc^MbTSBis^nfeH 

^?t#:^Am^ 2 6 l{iH^yX;i/2 5 8 ®mSflsgPt3^ig$ti;fem#:gBm (P^ 
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El 3 l^::43V^-t:^ 2 6 2 (iH&jiP 2 6 2 ahq±mP2 6 2 b t b^Sffiiiim 
i^^m^2 5 2p«3l3jiD3atf^^5J^>:7'. 2 6 3H:±SS{i!l3&55fc^5j^>r2 6 2<D 

q±mp2 6 2 hf>zmm^tirm,mifm,mmxji2 5 4 a.izmm^tirc^^mntm 

2 6 4(d;T»Jj5!)^'^4^4^>:7-2 6 2®DA3aP 2 6 2 a {z^^^^tifc^iSiiji® 
72^m. 2 6 StilKjiP 2 6 5 a^n±mP 2 6 5 biiSWU — ^*:fiy^S#:<£l*I^^ 
X;i/|fP2 5 5 1zm^7hts~^yt^>y. 2 6 6 Jd:±«lliiiIA5— ^4^>>^2 6 5 ©Htm 
P 2 6 5 bi::^g^^nTWJJ*^-?:feM#:#A?L2 5 7 a Kl^i^^nfe-^fflfltm 

2 6 7 iiT»J/?)^'-<:>:^>:7-2 6 SCDBftjiP 2 6 5 a,lzmm^ fitc—^kUm 
ii^s 2 6 8tii!S32.P2 6 8 ai:q±mP 2 6 8 b t bH^{ilM#:^H^^^y X 
)V2 5 8lt^lt)2.tfHi^;5}<>r. 2 6 9 \ii.±m.mifi^dl^->y 2 6 8C[)R±mP2 
6 8 hizmm^ti'rm.mt^:=.Wmt-mX^l2 e O ai:i1t^^tifeH5:^{i|B±fcH^s 
2 7 0(iTi^iiid^*Hi);7j<>r2 6 8cDi!Ra2.P 2 6 8 a Ic^^^HfeH^feiijq&ii^ 

^ 2 7 1 (i-ssd5^#:gPA?L2 6 1 i^mm^ tnkt^t^^^^-^mn^tipn^mz 
m.iif^m.mmm^'^))yy2 i 7*siai9:^nfc^#:gis^WT-fe^o 

^rcmm(D^m2 3 iz:ioif ^^m^^m^^miz-Di^^Xs urmm^^mi^^t^ 
ms 2i±mmMmm^$^\^^<Dm.i$i(D:^m^mT^mm'm^mmT$>:ho 

0 3 2^3^^v^T^ Z{ip«ii§pyX;i/|f|5 2 5 5 2&o^'H<:>:y X;i/2 5 8^<Dm\B\Miz 

5}^>x2 6 8. H^{piittmw2 6 9^mr. ~dim^mxm2 6 o b7b^e>=^5ijy' 

X;i/2 5 8 l^^jgi^e^3(3^Ab^ Jg|l]b^;i)^*5)H<:^i!tm?L2 5 9 bT v> 

^fe^ -iJ;>}<>r2 6 5 ^^111^ -^^.hs -^)j{|iJ?S#:{^s 2 6 7 

, -^4s->r2 6 5s -^{gijR±m^2 6 6*i^Ts -^?g#:#AW 2 5 7 b ^ 
l^eP-/X;i/gU2 5 5 P^^mm^ iz^Xiy, m^vrj^t^^:^^^ni^2 5 6{C3£-:5 
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%^ir^yr2 6 2 ^mm-^'^^h. %t%mmm±. %tmm7Lm2 e 4 

. ^S^^>r2 6 2. ^WJti:mW2 6 3:&/^Ts m?S^A^ 2 5 4 b ^^^^ 
2 5 2F«g^^ai^e5fc^Xbx :$fcl^{9J^S^tt> -^(ii^s^;st;fH^{i^s#:^M:&iqi 
tli^lIIb^e;!p'e)^M'!tm?L2 5 3{a!l^#i&bTV> < o 

^fes i|{*2 5 2 F^{3-?^nftm?L2 5 6 -^iiiJM#::&t>'H^{il?t#:3l6t>-{c: 

-i>:i!tffi?L2 5 6{t3£®^«SgffliM#^i3jd:. f*igpy 2 5 5;atrH;^yx;v 

2 5 8p«3®^ffi$SZ{c:J: — ^^iitm?L2 5 6 ^ P^gpy X;i/gp 2 5 5 P^^BA 

H^{ffl?s#:«i^iHib^*s^-i>:i!tm?L2 5 6 tipfi-:^ < (cotiTs mMm&.i^m< 
<&§it^7t)S^^5gi^^ ^^2 b 2n-^:i^}kmn.^}L~^mw,i^<Dn'^WLii^:hh% 

l::^fiODM^^*#oTP«3gi5y X;V^2 5 5 ©- ^);ittm?L 2 5 6>^i!tmb5fe 

mmm 2 3 ® mj^m^a^^^s j; n s j^^t © <t -5 ^^d:^^^ t^n^n^. 
s.mzizii^^^nt^m,m±-mMtii^2 5 6 5b^e>^i^2 5 2p*3-xjiAbfe^ti:^ 
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nt. CO2S Hcis HCNs S02S C0CI2S y ^ymih^^-»7.m^(D 

o 

(9) ^#:2 5 2;St>'l^^y X;i/gP2 5 5-^H^yX;U2 5 8 Km^<DmW^% b 

(10) u^mn^-mo^mM-^'mmmmz^M'i^^. -^^^ "^-(Dmmm^n 

(1 2) mmmmx^yi-v'>iJ7.^mm\^. m-^t^^n^^^vx^^mt-mmm 
(1 3) 2 6 2^ 2 6 5. 2 6 s<DMm:^mi^(Dmsmi-fxmiRx^. n 

i^s mM(Dmm2 3iz^\,^xi±. H^yX;i/2 5 8©m^{zM#:gRS?L2 6 1 
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i-Bi.xi/^\±^^mm.^'^2i QKmm.^^^t.^z.^r^x. jiib (d tjm (i 

(14) H^yX;i/2 5 8{3(i. M,#:^mD3itffeto®?L^:«)S^V>0-es 
>r2 6 2^-^5}^>r2 6 5s H^^>lt>r2 6 8 O O N/O F F l^^l::^Mf«3 

(1 5) -)iR.m'R-(i/y.\±^^mmi^n^mx\yt:im.m±. -}!f^if-yr2 6 5;& 
{mM0mm2 4) 

^3 3 (a) i±mm(Dmm2 4\,z^{-jr:hmmnm%^mo:>mmmmx:s>^s 

^3 3^3^5V^T^ 3 0 0 l^mMCDBm 2 4 (D^m^X^f^^m. SOlfiB&HIfe 
^fl?J::fl^^^nfc4'^gP<^^-r€»il#s 3 0 2i^^i$i3 0 l®M^gp{3^j^:;^iq] 
{3||p$nfe^m#A?L3 0 2 aid^M^n^^mrt^A^s 3 0 3{d;4'S^©li] 
^^^W©:&|pli3iaPUTIS{te>ti;fem?£itai?U 3 0 4{ii§#:3 0 1 ©^glc 
iaiS^nfe^>^gPs 3 0 5{±^>^g|53 0 4 i:^^*:3 0 1 mcDm^i^MBmt^ 

m=Fmtit^j:''^i:immvxmm^tit:^^>i^^^i^^WL^. 3 0 6i±^>^^3 
0 4izmvfihntz'^>^3%i^mxm. 3 0 7{im?Mm?L3 0 sizmm^ntc: 
m^mti^-ff^ «s 3 0 8{d:mr«m**-r KifP3 0 7®^agptciiouT?f$^^ 
tirz7iam.<Dmiii^. 3 0 9tt^tBgP3 0 8i>(om.m-r^mi/^(DMWi:^m±T^rc 

mmmm 2 4 (Dum^x^m^^ 300 A^^jg^^^^ 1 ©mm^s^^^ 1 1 

:X^<mtii^}k1ii^i^3 0 ld^*^>i>gp3 0 4^Xf^>^^M^mxiL3 0 6^ 

mr^^x^^o ^4b\ ^m^m%&^3o o^mM^Ti^^^mm-^^x^v^ 
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1 aKlfgal^tlTV^So >^g|5 3 0 4 tis 3 0 1 i:SJSI^I^i3?|^fife^n> 
§|#:3 0 1 CD^jKld^bTi^ 1/2 0 ~ 1 / 4 CDl?^^^ UT V> S o ^>^g|5 3 

0 4{i^«^J^^^bT^<*3 0 l®^Mt;i^|^^bTV>i>3Jp\ f*:{c^?F^ 

^>iJ7^Mi*:#AW3 0 6{iiS^>;?'g|5 3 0 4.©±^tc?^^^ns ^(D?LS*s^ 

2 mm- 5 mm -t?*) 19 ^ M(D?Em,m^^> i^^S 0 4 |*|l:i|f g^tifeTK^^fM^ 

Ji;±CDJ;ai3^fig^tlfellSfe®ff$^2 4{;i:i5ttS«!|!lifflm^^^«3 0 0i3OV> 
m3 4^3:|3V^T^ X{i^#:3 0 l(Drp^^3 0 1 a P^i^^ > lg^?L 3 

0 5ti^^m.mmmii3 o 3. m®H^::5^p^tTff$fiK^nfem#:$fi•^feSo 

ykM(Dmn^7i^>-:r<Dii±mamKWm^^m&m3 0 0©^i^#AW3 
0 2:fe^i^^^. Mmmxm3 0 2A^e)^#:3 0 l®4'^lfP3 0 1 aJ3^^;&|q] 

4i^gP3 01 al*lfc^Abfe^g#:{i> 43^gP3 0 1 aCDMHlc^&cTiSEll] b^ 
;{)S5,M^i!tm?L3 0 3*^?)M^^i!tffi:5f/^ h'gP3 0 7{c#®;U M^iSm:^-f 

3 0 7 (Dp^mwiz^-oxmMi^^^t^^m'mB.i^mmx^. m.m^3 o 8*^e)^i5ci?^ 
itgp3 0 9op*3Mti^aioTm^m?a^^^3 o o^-v^m-rso 

i&?i3 0 5 ffi^%i$.ifmm\^xmn\^nx^^^3 o i ap^^^M^^iftX/b^'^^^^ 

§o ClCl-r% ^^fflrnvS^^flS 0 0(D^^n^3 0 1 a{ii51^Mhiag?^®bTi5^, 
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3 0 4 a.i^^>^^%i^mxm3 0 6 ^/rbT^Mh^MbTV^^fcfelg^^l^in; 

nmMU^&^s 0 oicovM:. ^®M?ti!sm?L3 o 3>{p?>i^mi-§7j<:^tc:^ 

>&*5s 4>'>ri:bT(il 0 0 V-8 OW©^b(D<&Mb;feo 

®d= 7 . Omms Q = 1 0 . 0 U YJ]^m'$^ : 3 0 g3^@ : 6 0 sM© 

(Dd = 7.5 mm. Q = 1 0 . 5 U \y h;v«^ : 3 0 gMO : 6 0 gMA 

(i)d= 8 . 2mms Q= 1 1 . 5 U \y h;!/^:^- : 3 0 gW-O : 6 0 g^x 

@d= 9 . 3inm^ Q = 1 2 . 5 ^) y : 3 0 : 6 0 g^O 

(1) d= 1 0 . 4mm. Q = 1 3 . 5 U \y h;i/S^ : 3 0 gM© : 6 0 gM© 
©d =11.5 mills Q = 1 4 . 5^) y hJlM^ : 3 0 gU@ : 6 0 g^@ 

(2) d= 1 2 . 5mms Q = 1 5 . OV^ h;V^^ : 3 0 gM© : .6 0 gMO 
®d= 1 3 . 5 mills Q = 1 5 . 0 U >^ h;v^^ : 3 0 g^O : 6 0 g^x 
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